SUMMARY The clinical and pathological features of five cases of calcification of umbilical cord vessels were reviewed. Two distinct lesions were identified: calcification could produce either sclerosis of the wall or obliteration of the lumen. In three cases there was calcification within the media and adventitia of the umbilical arteries, with extension into Wharton's jelly in one case. The pathogenesis of this pattern of calcification-the sclerotic variant-is unclear but the findings of inflammation in the umbilical cord and its vessels, membranes, and decidua suggest intrauterine infection. In two cases there was complete calcification of umbilical arterial lumina resulting in total obliteration. The findings of fetal vessels in the chorionic plate with medial calcification in one of these two cases raises the possibility of thrombosis within the umbilical cord vessels as a cause, but the latter was not found. One infant from each group was liveborn. Both had shown signs of fetal distress in utero and delivered prematurely. The other three pregnancies resulted in macerated stillbirth preterm.
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Calcification of umbilical cord vessels is rare.' Previous reports have described clinical and pathological features associated with calcification of the vessel wall,'" but the paucity of reports suggest that it is an exceedingly rare occurrence. We report three further cases of umbilical vessel wall calcification and two cases of complete calcification of the umbilical arterial lumen, the latter phenomenon not previously reported.
Accepted for publication 20 (fig 3) . Thrombosis of fetal vessels in the chorionic plate with either calcification ofthe media or the contents was seen in cases 2 and 5 ( fig 4) . Gram stains did not show the presence of organisms.
Discussion
Because placentas are examined on a semi-selective basis the exact prevalence of calcification of umbilical cord vessels is not known. We believe, however, that the condition is rare as these five cases were found from archival material over a 13 year period (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) in Oxford and over a five year period (1983) (1984) (1985) (1986) (1987) (1988) at St George's Hospital, London.
Calcification of umbilical cord vessels can take one of two forms producing obliteration on the one hand and sclerosis on the other. deSa distinguished between calcification of umbilical cord vessels and sclerosing funisitis or constrictive sclerosis of Wharton's jelly.' In the former, there is calcification of the cord vessel wall while in the latter there is often calcification of an attenuated and sclerosed Wharton's jelly. Our third and fourth cases showed calcification predominantly in the adventitia while our fifth case showed calcification within Wharton'sjelly as well as within the wall of the blood vessels; it is our contention that it is difficult to ascertain the primary site ofcalcification. This is not surprising as the adventitia merges imperceptibly with the surrounding Wharton's jelly' and Wharton's jelly has been likened to the adventitia of the umbilical arteries.6 It would seem more appropriate to classify these as sclerosing calcification in contrast to the obliterative lesion seen in cases 1 and 2. Blanc suggested that calcified umbilical cord vessels were due to intrauterine viral infections7 while deSa thought that sclerosing funisitis was a response to any infection.' In none of our cases, however, was there evidence of villitis or viral inclusions, but the findings of decidualitis (case 3), funisitis (cases 4 and 5), chorioamnionitis (cases 3 and 4) and endarteritis or vasculitis (cases 3, 4, and 5) suggest intrauterine infection. Bacteriological studies on the mothers were negative. Sclerosing calcification of umbilical vessels has been found in association with fetal hydrops following fetomaterial haemorrhage,' Salla disease,' fetal renal calcification,4 normal liveborn infants'3 and macerated stillbirths. ' 4 934 Complete calcification of the umbilical artery lumen as seen in our first two cases has not hitherto been described. Its pathogenesis is unclear but the finding of focal calcification of thrombus of the major vessels in the chorionic plate in case 2, similar to those described by Benirschke and Driscoll, 8 suggests that it may be a degenerative phenomenon, as a result of dystrophic calcification of a thrombus more proximally. Perrin and Kahn-Vander Bel presented a case in which there was focal calcification of a laminated thrombus in an umbilical cord vessel4 while Heifetz had a case of "vascular mural calcification" in his series ofumbilical cord thrombosis, although the extent of calcification was not illustrated.9 Thrombosis of umbilical vessels is rare,5 9 10 and a thrombus was not found in the umbilical cords of cases 1 or 2.
These cases are different to the condition referred to variably as idiopathic arterial calcification" or infantile arterial calcification'2 where generalised arterial calcification, including coronary and renal arteries, with or without intimal proliferation, have been described. In that condition, some were stillbirths but most were infants and in none has calcification of the umbilical arteries been described. Furthermore, in our cases 4 and 5 where necropsy was performed, systemic calcification was not seen.
Whatever the pathogenesis of calcification of umbilical cord vessels, there seem to be two relatively distinctive patterns, either calcification leading to complete obliteration ofthe arterial lumen or calcification ofthe arterial wall with or without involvement of Wharton's jelly. A possible cause for the first is thrombosis and, for the second, infection.
